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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS MANUFACTURING METHOD 
(57) Abstract : ' 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a liquid crystal d i sp.i ay device 
with high displaying precision irrespective of 
reduction of rubbing aligning treatment steps 
for the purpose of solving the problem 
resulting from the nonuniform rubbing aligning 
treatment. 

SOLUTION: The method is provided with a step to 
form an alignment film 32 on the side of the 
first substrate 36 and subsequently to treat it 
with rubbing aligning, a step to form a spacer 
pattern 43 on the side of the second substrate 
35, a step to form an alignment film 31 without 
the rubbing aligning treatment and a step to 
inject a liquid crystal 30 to which a ch i ra I 
material is added to make the helical pitch p 
satisfy the relation p= (360/9) xd (provided 
that Bexpresses the twist angle of the liquid 
crysta I mo I ecu las). 
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[#fTif3$^iEll} 

TEa^siS- £.^)5it'v7-p*^'p= (3 6 0/5) xd ({I 
(If #11 2 3 MfS)-r&mi^S«t M2 0S.1fi:0re1 

*?Mt:-y7-P39^p= (3 6 0/5') Xd (fiu; 

[00 0 1] 
[00021 

T9'r-i y'm=Fim^'>-nzmm^^hM.^.-7 h ij -y 7^ 

•y^;^.T-y r^^^7--y7 (mT. TN) MsV'^^'f^r^**^ 
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icfjfsP i.=i-iTT-L!f '-^'t-i ^. m?jt. 7 9T<r^h y 



y^simmm Lx . -■:Bco^mzi3.iy-j^^M^m<Ti L , 

^ 2 £7)S1f tC(5:X-^-^ ^ ai^ L > NS^ tr li 9 

3*^NCOgrjg*-'5t Otcoix-C , J; 0 Hft-fl; r 3iJ^ -I. f^i^ . 

ibis. Hi: !■i^§F.t4S»*^'^''■'- 

{ 0 0 0 4 ] y-.'<~-^<r)Ti^V.t LTtS, o v K#.C0^''7 
^ 7 T .'' ««^7* yXy- y9 fd^MS S fu S 
«co±:oo-- b H7ic^^'^-^^^5^2rt5[?f5-9- •!> - t J; ^ 

n-t<^^l,x\-^fz. -r=S:??^- ©ffH-^ci o;^^- 
/^^-y-y^-^tixt-iD. mw.±i'zma^i}^hhfz 

[000 5] Z<7:>X'jKcm^^m-m-thfzMZ. 

•y hm\mmt:mmLxmmfSico^'-^ ■■/ Tzrms&t^m 

-r-i> w t ^ < . sis±<7)F;f^cofjigtcFjr^o/?^ r *-r 

^ ;^ '^-^^ ^ >- ^mmf&i- izti^zxo mmmrB'\co 

cr,-i^crMmcrjs°Mmmmmiz. x-<—*rr^f>f/^jy 

%X fisyi^tlh tt h<>Zy f ^/iSf^l^iitl*^' ^727^1 i>Sd 
idf5]iKii:Riif^M<7) y >zy7n Cim-^ztah^'AZ 

7 1' > 9Tm^.mt h fzib , #1 A $ V ^ SB^iiidi*) 

ISi0.fr[i[c?3VT-lS75l^{::iif^1-i>- 1 1-^ Orb-r 
(0006 ) 

(sa.^d--R?i^LJ:3>^«liti] Ld^LC-A=-ib, X-^- 
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M:^'^' 7 f ^"^ fl \- ^'^JTi^Ti 5:§ir^M<50?S5%7f ^<^lEf^i 

^#1^^6-2 7 3 7 3 5^'j> 
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[00 0 9} -^Cr. 33:^Bfic7>^10gS^(5:. "'^C^'"! 
C V. T . ^ c y J: ^ ^^^--^ ^ 
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[ 0 0 i 1 } 2is:%aS{C j:rm\ iSe^ai^i^'Sit' -y 7"? ^^ P 

= (3 60/6^) y^d<r>m{^^mtz^lo'^z^^ y^^P^ 

D c fl -i) ^ T\ m 2 (7-;g^S<7)s£[H]MOi£f^^^^^i71 
i£ §1^ FrM ic ^ I' T il^Bsr^^ r R 12 e ^ 

[0012] ffiyJ . IB^xl2fBm^:)v^B^Ba.i^iiS^S:iit 
^v^4^ ^ ^ ^ ;7. y y J: -V T m^WTS<^ 

1 ^smiiJ(ci£r^^^fM Lfzmy'c:'y^ui\^\m^-9~h 
xmt. m2(D^^m(^zy^^-^^^i^ yziJBfj^^hJzm 

y\zyi:!'"W,^^^l-^^^^i^^'^^^^^'^^^-- 
mm^'y^-pry'-P ^^ ( 3 6 0/^ ) X d (fs L, ^^i:?^ 

[0013] Z.cr)'^5mzi.rL[^. x-<^-^j^9yfm^ 
com^mX'U y c y ^'ISf^^Jl^^'^S^^t^ ^ . Lrc?!?^-^ 

is^ iz . lef^ ^ co^rW izt-o^'^X Mie tj'^ r —14 (clg 
^^•h-Lcv^X"^ ^r.z^ *sS5b'7 7-p//p= (35 

0/6^ ) xd (flL. <9(5:^^e^B^^^^^^''^'^:^^^^ 

L ^ < c 1> ?Sa-B73'^^31-t:D^ i>V;?^7Broc e ^^ o . 
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[0015] (mi comte^^^BM'^MBBm^UM^^ 

r h 'J -y ^-XlIEiDyT5t:^'ffiB^e^7KiS§«-*^^^>^2r 

3S^L/:j4.^T\ (ll7-^g!3(C*r^^t^, mi<^^ 
tg3 6Cii. -7hU'x:7^^7CCEgSi^«.^^ i FT4 2. 

ii^^@3 4. i£rs]p.3 2;t?^ff$fixcfi^--:^> M2<50^ 
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[0016)^1 c^^W 3 5 (i . 2 5 3 m m . 1 9 

IcD^mS 6±iZl±. TFT4 2<i:. TFT4 20V- 
Y\^^\y. y—h^D^W.^WM (l21^-tr-9^') ^il^ 
-1:113 47!?^lE$ilTP-o Ij^mti^ 4(5:. -i' 

• mmm ( ^:j.t . i t o ) ^- s ^ > fzmmnM vh 
0. iiiSft113 4T'(7)i:^co^-^ -yv-^y^' ^t^mW^'^^z 

f^3 0 0^:7o>'T-6 0 0*:. ^'Jyff^ i 0 0 a ^ 

2 4 0 0*T-f) 0 . mmf^>P^^-^'^t^ • mh^lzlS 

[0017] i£f^M3 2(i. -i-'U-^ ^ K^?f4T-, 3^3^ 
/3:r? Al^x?^?ri^i:trh-7-AL 1 2 5 4 risffiLT^.-^ 
2 0 0' Cn^rB^jD^§2ML7l:i^^OJleU5 0 n 

mr-?5 9 . ii^^osi^-^ ^y-9'/:'&'^z^ ^w.^^^'^tm 

(ci£f^ S ^± i) ^ c: J; 0 i^l^S 3 2 i -^T r U-^yU h 

(00183 m2i7)SiI3 5it. $12 4 Smmx 

^1 S 7mm^t^-^ XT-JO ^9 . ^ 2 ^O^-IS 3 5 O^SiC 
(s^N'r^-WkLTV^^^V^. I TO 3 3 7!?^'B^^ilT . 

IT0 3 3±iCi3:. il$5.. 1 ^:mcOM'&S:?t'ix^' U 
$ K??t4(::i:^:^-^^'--^''^':^ >4 3;9^BiS:Six. B^m 

ffi 3 4 (iji^om 1 osm 3 6tm2mm,3 5 1 c^mi^zim 

-BirhZtlzX-^XWimmS 5 . 3 6ralO=¥> -yr (-t 

yuild) rBlSLTV^>£). t^^. mi^OS^3 6h^2 

[0019] P.'^—^^^-^y A 3^±. 1212(1^^" J: 3t; 
li^l:^ 3 4 tzffi ^•thn7r\^J^YcO±m'nlzi6 ^ i5 e 

lZ^'^-fh^&j-<^^'kWin-thX'j{-Z. l!»'eS3 4tC 
l^^r i>ii?*i^i.^K^§p7jMC>.-<— V4 3 SrISlTtiC 
TfM-f ^^ia:, >4 3Ci: ^T5?Jt^ii.^ 

3t;?-3I '^^Al) -1 ^ (ci: ^;femti•^#^^:±^r(iS<■■'^^^*^T 
uo^c ^t•>;?'•l^f^3^a^iL^rv^rci^^ ^^5tt^7.-^— «f^^• 
^BLXy^^<^--V-<^\^W,^lE?^^z%mvthtti^^z. 
7.^-"^a:>%^^—^\,zw]^X'th. 
[00 20] Ts^—^J'^-^yA 3cOMfAc LTi5:. 

;tvn.' i L T r? >• h ^ h •^3Sii^<50r3] % fx h 



rc/c'L. 1r/^::?' V< 3<hLT(i:. Sg^s3 0 

[0 02 1 ] >4 3 is. li^'SS 3 4 

^34 '^zi^^^^ h^i'fr\:i}M^X'hti\i—mz(r)?>mi^ 

b ^ \' ^ /"c fz L , SS^ttti 3 4 (CT§ ^ ^ §5r>i'>l?KO— 
ijJCcc:^;^;^^^^-^^ J: 0 . ]lSmffi3 AWV(rj±^'^lz 
B^i^h 'I ^ ?i^'St^ L V ^-^ NS-lf 3 5. 3 6 v r 

N':>' >4 3 vCMslli^aS^^^il.^"?"^ '1 (c j: 
0 . M^St^ 3 4 la^J'l-iT^ilitJi-iOT^il^tt S: J: 0 t -^igillx- 

[00 2 2] tr^N':>' >'4 3 flT^^m 2 

S3 S^T^^MCI-i, Er^^3 1 ^o^'TfMor'LT^'-^^o Ef^f] 
M3 Ki. 'rOilcy^?^ ^ 0 nrnT tfoO. '/U^ViliEeM 
S - 5 5 1 0 ( Z7"^7.1Sf^?^.gT g = 6 3 ' C . ZgS 
I^i?) z:10m&%^ft^Lfz:^y'h'7-AL125A 
commm ( lll7g:W^SJE 2 % ) i:m<v-rhZtlzXD^}fS. 

jE$iaTV^^:i\ Ztdz. x^'-^^'<iP' yA 3cDm^(>z 

Xhv^yp'tsh cr^r^m ^ mm-t htzi^xhh. tct-i. 

%^mm:b^m^fz^j'rh73^. :^^^PAZ>:tilz. ytl'yp' 

[00 2 3] ^imm3 1 . 3 2iz{±. TT'v^i^^yt/- 

fSi^^tLX^ttlX^^h. Ztli^. Sifiid[^tlJ;-i>^* 

it^fzisbX'^jh. O^O. iir^M3 1{5:. 
T^^<i:V.^7t:^!6. ISr^M3 1 , 3 2 ^7)Fa^tz^a%2ri'±A'9'-s> 

t . nlf^M^mX'i±&X^<^B.3B(DvlW)7j\°]('Z-^aa'^ 

cr^^rWi^zt-D^^Xnii^W.y^T^Z^^^KWA^l^riX^'--^ . -vZ 
X\ — Mi5f^Mic?s< M&crir-;^e^E7:"^r -si^^ 

xh 9 ^ 's.is7^'TcomMmt<'mmzKch<^'>.m 
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J: '3{c^:^« #vi, m 2 3 6 {PJIT 

^r^ (it$53^9- 24403 0^#si) . S^tzt^-^X. 
%mmiim<r>'^^W. 31.32 (Cfi.l-: 'J O U ^ >^;?^- 

[0 0 2 4} mji£N£'tS3 5 . 3 6 ii:. i 

(5:vSb-b 3 0 A e ilT v ^ ^ . 5 I U . 5 . 

SKteSSe r Sr4 > L . %2 <DmW, 3 5 c7D;^i71§i5C 2 
4 6 mm. sfs 1 8 5 mmCO^lDB'litlZT y-^y^—'z: 
^i^TM^eriT I'^-i'c ^rc.M^1S3 5. 3 6(c(i:. 

mfr^Myt^S 7 . 3 87)^tm^tiX^''^o 
[0 0 2 5} Mbb 3 Ois:, IE^^Sf/f^M^14 ( A n ) 

ii.^ <^ (± 9 0 JST ^) 0 . ?Sa^Q^7)5Sji c* v 7-J9^" 2 .0 ^ m 
( P= (3 6 0/<5-) X d ) lztc^j:o yJi^'^sB 
r ift^- U 7t:?I-^?Sa^5^^:ai3x;a 3 0 $ ixT v ^ ^ , -T^: 
?lB^B3 0{i. ^?.SSf-y^p:^^P= (36 0/a) 

h . T^^mcomfMZ^^'f h 'ift^'i^^iu%lf^'\^ 3 0 (2 B D H 
^ti7)CB-l S^m^^^zO. 3 3mM.%WMLX^^h. 
Z<^X 0 ^zm^Lfz'idiB'jf^^t^ Kr^m^mWs^ 

ri^miX^'^'hfz^sb. mi'^S4S3 6fiy^i£rS]M3 

^ f y ^IJr&l^fiLfl L T v> ^ < T 1> jIIE^i^ L^-i'L ?f$fix:T 

[00 26] CC:T\ mi<^£^13 bilJJCl. S^^-V^J 

fy^ 3z:^3f^-rhtti> ^ f y ^"le fS]5&5i L v ^ @? 
f^^3 l^Bf&'t^-Tj. m2cr>mm3 5miZ. yt:y 
^"W.{^^^MLfznti:^M3 It'^BfS.^tih X -j^zLXi^Bz 
\\ :ZO)^^^ii. ijS«@34. TFT4 2rffML/-^ 
M 1 3 6 iiCto V >.T . ll^Sli 3 4 a^^l'^TDie^^C 

TrMf 4. ^(CTg/Sr^h. ^2 0g«3 6(IJJ(C 

T r T 4 2 ^l:-^ ^ ymtm&iti-X ^ ^ h rz^i'Z . z 
rLhzfm%izJ:hBmi)'^'^i'f^:zti)n-^htt t 

( c 0 2 7 ) ('Ml .^^sg^^/m^.o?^e-B^^^a<oM3t 



[0028} m2co^m^i'Z7jk'i-x 0 ti. m2^m^3 

6 ±(I TFT4 2t 'i:®iGsf:S.l/"li^l:^ 3 4 r ttJax L 

rz^k. mmmm3 4<^mmizm\^,m3 2 irmmk^f^^ 

v^5QnmLzKchX0i-zmm^L. 200' CXim 
mM9:^UfSka'th. E.fS]m3 2(0^i\^ttfM±. ^pnj ^ ^ 
'r^m^X\ B^^n)t=?'A^xt^aK:trh-7-AL 1 2 
5 4Xhh. W^i^M 3 2 {c(5i^*^f^(C— ^W^^Sts:^? c 

[0 0 29 } m2i:0S1S3 5(c(j:. 

^^-ft LTV'^ri'"^ I TO^o^M^3 3 ririf&L. -r^-tti 
y 4 4 r ^.feiS7t:14^' y ^ ^ H 4 3 fjW c 
5. l/amCt-i>J:^tC.^i?iS-9"-l>c .:^^--■t^'^'^>^4 3 

i's:. m-^\M'n^}Mz:^^^y'-^y<^^^--^zh^x\ mi2^mmw 

m3 4i,z^'^t^U7^-<^^^'^^^^^z^^-^ r^:v^T^ 

mh-f. Wim^.3 5 . 3 eco^-^ vriim^xt . -h^r? 

SSmS 3A^mtZt\.zX-:>X Mlt^t r 5II> c t 

7 3 7 3 5-§-^?St7)j; ^itc. ^ b"y^'"tf r RSihT ©^'c 
ii^tc. 't^/\':5'>'4 3<:oiiJJsSC— SO*S# rix^t 

h fz^coxmtd^mKc V ^ . 

[00 3 0 } \!r.\-^X\ m2<^W^.3 5ilJJC. ^U^^iS 
5 1 0 (Tg = 63* C. HSMX^^) ?: 
1 0Ml:%?S'^L.?'c^r L 1 2 5 4 

([llJg7^VlS2%) r^^^L. 2 0 nrn;5c7)iir^M3 1 
ziJB&^htiK Z(r)Umm3 ilz{ty't:y9-^l^9m^j: 

mmCC^-l> J: 3(cmrllll^L^Jv'->'UW?4 5 1 r^l^ 

[00 3 1 } YK'Z. ?Sa^a7f^^50iQ tfl;^ ? OSfct^ 
0. '35a=30t"S^f-yf-^^'2 0 ^ :7 (p = (3 60/ 

L . vI^-^5B"B.I&Axt^j 3 0 r gi5t L t:: ( fi L . ^ i5:?KB^a7t 

C B - 1 5 ^ vSe^iC 0 - 3 3 SS/oVo^^73Q LT ^I^vSa^sJfi 
;'i£*S9 3 OriSatLTi'^o. ^i^^ ?Sa^e73'^Ti5:jI<^iS^/T'P 
W7}^ (An) ^fh. AnffltiO. 9ST-J)^. t^T) 
. ^ 2 <?0£^ 3 6 ± (Zi£:^5S<^^ft a'?SB^3^^S/?^^^ 3 0 r 
?iSTL. Bic:?iL^lrML7l:Sg^3 5. 3 6r^g4ffJ^l 

0 o-^N'^.;^/i/) TTi£o^20'^7'>:o ^^mtmx-it. mm 

^:^3 4C1^^'1-'i>a^^^:i^^^7)^H^^:«HZX-^-^^^'>'^ 

4 3r7g/5xL/-cr:j^o. X-<-^^<^y4 3 

3 4^ll?=T-^^i3t-T3^7r{C7f^l5c$fLTv-^>i> (il2) . 
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□ -b^' o M-is r A h /jmz Xht. ^ - tr/ N° ^ V 4 

s^s 3 0 ^niAT# ^'V\ #M#a5*fctp ?Ss-E 3 0 

^ =7 A 'h lzl± . :^m:m(^y&B-<^ X 0 (cvSb^e 3 0 r ^ 2 

fz . KS>± aS^ J: 3 tiSg^aaA □ (OitWT^ts h or°T 
?^B^E 3 0 3 5 . 3bfn\^z.jxM 

[ 00 32] fzfiX^. i^^Wtmm%^^^^^Vs.-rA&^zmh 

m^^tlh^7tif^j:^-''^^^Z{t. — ffiW^SSa^B^iAD $r 
^ LTS^iS 3 5. 3 6 r M 0 -^-i^-y:/;:?^ . SSb^e 3 0 e:?^ 

[00 3 33 |iJiST^t^J:oT§^3t?i^?;:SBV^'^^>'^^ 

tzFe- I 2 0' CT l 2&^rBl. JO^JScSL/:^^ SoSlK^t" 

hZ.tlzX'^X. i^^i^iMsmi 3 0 i?:i?gB-B7i^^^^iEf^J 
i^^mnztc^fzioThh. zzx\ ler^M^^'-i-'u^i/^ 

MiB^mmW^z^^ntlTm<^tk. ^N-^^;Ur;t'UOl/^ 
^ - T V h D b* 7 isff ?^JEiii.±t3 jD^-f ^ o 3fx 

^iziz . '^im^if^ Lfzmaayf'f-^r—myjmizw^i^^'^ 
mcDrrmizt5 v ^-r ^ii^m^-^iz^^ <mtS:^n.x^'^'b . - 

SSmWT -^F; o . §i\^iy^^^^MW)fj'^i^mzKc h <^^±^' V 

^ U ^ ycox?'y:^m§'^-£LJKa±Xh 0 . ?Sa^a:^^-^^S^^ 
W)tf^Bj%lz^j:'hcr>i^^^^B<7)^-'^-7-'y ^ -T^ V ha 
9m^i^\l^±X'hi. Lfziy'^-^X. Tf^'J \7 r — 

—^^Ti<im-:thh, m.iBhW.^m.<^^^rmz^^\ihWj.is 
(f T ^ K . ^ c > 7" L/^-?i::^fS}iOicf^McBT-7gS'l o 



^ IS^9 - 2 4 4 0 3 0#r^^J . 
[0034] l.fztf'->X. :2E^^3^i3 Jrr-Us:. ^ 

VM<r>1M r BOM Loo . ^i^lt JE r ±^f h-l^c. tfX^ # 
'i). S7"j. ^^m<ry%^m^b - 2 7 3 7 3 3#^A^?S^i: 

^ y 4 3 t?:)#fl5iK^r-5:sa5^'- ( (ROM ) "kFJij^nmzf&m 

t h 1> ^tc ^ ^-n:*^ . m^A^H^ X" y c y ^'e OK® 

(00 3 5 ) {Miwi 1 ) IulcTN'^3°s^^^^e: 
'M^LTmTO^S^^^Tofc. !l!3t25r:-9"J: TN 
^'Sa^B^.^^^i^ K y '< ^' <- L S I 5 2 r K 0 ^{7 ^ T F 
T - T N ?S^B^?7^ ^ i>' — y U' ir ^px. o ^/"Ci'^ s ffTlZ T F 
T - T NySs^a^iF^: ^ 6 0 H z <D-^JBl!&^'^% 

0 : IXh-otz. ZZX'<7')Zii^hyP>^hMtii. (sj— ct) 

I±z:i)'^ffz^Km.X-m^^mmz:m.mi LfztZ^^Wiziofz 

(T^mmiz y c>^"t5- ^ izm^M-r kcu^j^ y 

^LKct^-'-^fZc 

[00 3 6 ) ( imm 1 ) tmm 1 y c> 

ti:^^-r J: a i3 . wmm 3 2<^y 'fy^-y^mzf^ L9om 
tit^-B J: dciBr5]M3 1 i:yt:'y9'W.\^^m-^tix^^ 

tfz. m^Bm^i. yti'y^'nimmE^ntzRmm 
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L T Ui.T^^S^: r . ^Sgi^J 1 t . T N vSb^b 

miTrk^ iyzL—}\^i L /"t: "ik . mKMns^^- ^ i7 ^ — ; u 
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[0 04 5] — %20')^W.7 2cr)^^',zi,i. jis^^'J 
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5rfSB%ti?50. 6 3a«%i.5SJ)DLTS)5>. ^rio. ST 

3 (;!± . m 2 ^MSE^ffJss t m^^m^mT}^^. o^io^ 
htixii^. ^hiz, mTtrnziiM-^-? h<j"^^^ m.iB 
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